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End:  (1)  Fonulation  of  Sprayable  ML-SD1S  Vibration  Daaping  Material 

(2)  Vibration  Daaping  aad  Stability  Characteristics  of  ML-SD15 
Poruul at ion 

(3)  Photo  L- 19529-1 

Fipire  1.  View  Showing  6 Gallon  Packaging  Container 
Figure  2.  View  Showing  Packaging  of  Individual  Components 
Figure  S.  View  Showing  Air  Powered  Mixer 
Fipiro  4.  View  Showing  S gallon  Binks  Spray  Tank,  Follower 
Plate,  Hose,  aad  DeVilbiss  Gun 

(4)  Photo  L-19S29-2 

Figure  1.  View  Showing  Masking  of  Acoustic  "Window**  Areas 
Figure  2.  View  Showing  Masking  of  Baffle 

Figure  3.  View  Showing  Extent  of  ML-SD1S  Coverage  on  USS  RICH 
Figure  4.  View  Showing  Botton  and  Vertical  Surface  Coverage 
with  IC-SD15  on  USS  MAC  KENZIE 

(5)  Photo  L-19529-3 

Figure  1.  View  Showing  Application  of  M.-SD15  Dating  Material 

Figure  2.  View  Showing  Partially  Couplet ed  Application  of  ML-SD1S 

to  7 1/2"  Area  Below  Flange  on  USS  MAC  KENZIE 

Figure  3.  View  Shewing  Means  of  Supporting  Done  for  Indoor  Spray 

Application 

Figure  4.  View  Showing  Slow  Speed,  Double  Planetary  Ross  Mixer 


».  The  development  pro gran  on  sonar  dona  danplng,  authorised  in  re: 
(*)»  la  continuing  at  the  Applied  Seieaee  Laboratory. 

b.  This  report  deals  specifically  with  the  application  of  IC-SD15, 
a apsayattle  viscoelastic  fomulation  developed  m the  Laboratory,,  to  the 
interiors  of  two  360  inch  sonar  denes,  in  lieu  of  the  conventional  sand' 
foan  Vibration  daaping  systen  presently  used. 


»•  Sand-foan  dam  ini  systens  for  donesi  Although  instxunentation  for 
sonar  detection  has  progressed  to  a fairly 'Advanced  stage,  the  presence  of 
interference  noises  still  renains  the  fundamental  controlling  factor  in 
establishing  sonar  range  and  accuracy.  Sone  of  the  interference  noise 
is  trmsnitted  to  the  sonar  transducers  as  a result  of  Vibrations  duo  to 
hydrodynanic  or  struct ure-bome  excitations  in  the  hull-nounted  sonar 
done  itself.  One  of  the  nethods  currently  used  to  reduce  the  Vibrations  in 
the  AN/SQS-23  sonar  done  is  to  fill  the  lower  section,  below  the  acoustic 
"window",  with  appro xinatoly  5-6  inches  of  Ottowa  sand  and  to  blanket 
this  sand  with  foened-in-place,  high  density  polyurethane  foan. 

b.  Deflcjewcies  ln  a and- foan  danping  iyiten;  In  reference  (d). 


tureau  or  snips  and  Laboratory  representatives  discussed  the  deficiencies  in< 
herent  in  the  sand-foan  systen.  Field  reports  had  indicated  that  the  foan 
blanket  loosened  and  permitted  water  to  penetrate  the  sand.  Thfta  water 
pane t rati oh,  coupled  with  novenent  of  the  sand,  resulted  in  both  corrosion 
and  erosion  degradation  of  the  dona,  and  decreased  daaping  efficiency.  It 
was  concluded  that  greater  daaping  of  the  sonar  dona,  without  the  resultant 
corrosive  condition,  night  be  accomplished  by  substituting  a viseeelsstitc 
as  to  rial. 


bottom  of  a 100  inch  sonar  done,  produced  dsnping  essentially  equivalent 
to  that  obtained  with  300  lbs.  of  satfd  and  foan,  and,  furthermore,  that 
neither  the  1C- 02  notarial  nor  the  prlner  applied  to  the  hull  was  affected 
in  aaar  way  by  ianerslon  in  4%  salt  water  solution. 


(1)  Reference  (c)  reported  the  developaeet  ef  a Vibration  daaping 
spray  systen  consisting  of  the  following: 

, (0)4  high  aggregate,  non-peg,  viacooiMtic  feaaiintlpn,  dafif 
as  H-SD15,  which .cduld  be  sprayed  on  Vortical  and  overhead  surfaces.  The 
fornnlatlon  of  this  note rial  is  presented  in  enclosure  (1), 


I 
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llcation  procedures 


(1)  Equip— at;  Tha  following  spray  equip— nt,  available  at  the 
Shipyard  (Shop  71),  was  found  to  be  satisfactory  for  spraying  ML-SD15 
(Figure  4 of  Inclosure  (3)). 

(a)  A 5 gallon  links  bottom  outlet  spray  tank,  fitted 
with  a 32  pound  follower  plate. 

(b)  A 10  foot  length  of  Goodyear  sandblasting  hose  (1  1/4" 


(c)  A OeVilbiss  veraiculitm  spray  gun  with  1/4"  air  notzle. 

(2)  Masking:  Ob—  structural  members,  comprising  the  "acoustic 
"window*?  areas,  and  baffles  were  — sked  prior  to  spraying  in  order  to  prevent 
spattering  and  overspraying.  (Figures  1 and  2 of  enclosure  (4)). 

(3)  Pressures  —ployed:  After  the  ingredients  were  mixdd  as 
outlined  in  paragraph  3 d above,  the  entire  contents  were  poured  into  the 
spray  tank,  the  follower  plate  was  inserted  on  top  of  the  — terial,  and 
the  following  pressures  applied: 


(a)  Full  line  pressure  (90  - 100  psi)  on  the  —terial. 

(b)  Atomising  pressure  adjusted  to  a fine  spray  (approximately 


a:  ML-SD15  was  sprayed  to  the  interiors 
as  follows: 


(a)  USS  RIOI  (DP  820} : Material  was  applied  to  the 
bottom  of  the  do—  to  replace  the  area  currently  being  da— ed  with  the  standard 
sand-fo—  installation.  In  addition,  the  ML-SDIS  formulation  was  sprayed 
along  the  sides  of  the  "non-window"  areas  in  line  with  the  bottom  of  the 
transducer  (Fipine  3 of  enclosure  (4)). 


(b)  USS  MAC  KBNZIE  (DO  5361 : All  practicable  "non-window" 
areas  were  covered,  including  the  bottom  or  the  do—,  a 7 1/2"  wide  strip 
below  the  flange  around  tha  periphery  of  the  —tire  do—,  and  a 12"  wide 
strip  on  each  side  of  the  do—  at  the  after  sonar  baffle  ( Pips  re  4 of  —closure 
(4)). 

(c)  The  ML-S01S  for—  let  ion  was  sprayed  to  a nominal 
thick— as  of  I/2** (Approximately  4.S  lb/aq  ft),  ever  sound  painted  surfaces 
consisting  of  Fofnula  117  pre-treat— nt  pri—  r,  119  anti-corrosive  paint, 

— d 121  anti-fouling  paint  (Figure  1 of  —closure  ($)).  a — tal  probe 
was  used  to  determine  the  thick— ss  of  the  coating.  In  tha  ease  of  tha 
vortical  surfaces,  it  was  — eesaary  to  spray  — ltiple  an— a ef  ML-S01S 

to  obviate  the  possibility  ef  sagging  (Figaro  2 ef  enclaesre  ($))• 

Mete:  0—  unit  of  —terial  (approximately  49. S pounds)  severed  14*15  aq.  ft 
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(5)  Precautionary  Haas urea:  It  is  inport  ant  to  note  that  the 
curing  charactoristics  or*  any  epoxy- polyamide  system  such  as  M-SD15, 

are  dependent  on  the  prevailing  temperature  and  humidity  conditions.  Therefore, 
it  was  necessary  to  oaploy  the  following  procedures: 

(a)  All  spray  applications  were  conducted  indoors,  with 
* temperature  of  approximately  70*  P being  maintained  at  all  times  (PtM* 

3 of  enclosure  (5)). 

(b)  All  materials  were  stored  indoors  at  approximately  70*  F 

(c)  No  material  was  mixed  unless  it  mould  be  scheduled 
for  application  during  the  course  of  a single  work  shift. 

(6)  Care  of  equipment:  Cleaning  of  equipment  was  affected  in 
the  following  manner: 

(a)  The  nixing  container,  spray  tanks,  guns,  etc.,  were 
first  cleaned  with  a solvent,  such  as;xylene,  and  followed  by  a soap  and 
boiling  water  washdown. 

(b)  Hoses  were  cleaned  under  pressure  by  first  blowing 
xylene  through,  followed  by  soap  and  bailing  water. 


(7>  wflssg  tupem 

gain#*  m spraying  ana  wo  3oo  men  sonar  dom  ^ vim 


on  the  experiences 
the  fe-SDIS  material  as  described  above, 
ing  application  procedures  be  employed. 


it  is  re contended  that  the  follow* 


(a)  The  taaperature  of  the  Part  2 component  is  to  be 
maintained  at  90*F  for  at  least  me  hour  prior  to  mixing  - in  order  to 
decrease  its  viscosity  and  improve  mixing  characteristics. 

(b)  A slow  speed,  heavy  duty,  double  planetary  mixer, 
similar  to  the  Rosa  Miner  which  is  available  in  the  Laboratory  (Figure  4 
of  enclosure  (5)),  is  recommended  for  future  applications.  A mixer  of 
this  typo  offers  better  blending  characteristics  and  reduces  mixing  time, 

(c)  It  has  been  found  that  some  of  the  coaponeots  of  the 
formulation  may  collect  on  the  aides  of  the  nixing  container.  Should  this 
occur,  it  is  iaportaat  to  scrape  the  material  off  the  sides  and  blend  into 
the  mixture. 

(d)  At  least  3 or  4 coats  are  to  be  applied  in  order  to 
obtain  the  required  material  thickness  on  Vertical  surfaces.  In  addition, 
it  is  necessary  that  each  separate  coat  be  Cured  for  at  least  one  d ay  prior 
to  the  application  of  the  next  coat. 
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(•)  In  the  event  that  indoor  application  ia  not  feasible, 
it  la  suggested  that  suitable  coverage  be  constructed  around  the  done 
so  that  the  required  temperature  can  be  Maintained. 

(f)  Approximately  one  hour,  juat  prior  to  the  end  of  a work 
shift,  should  be  allotted  for  cleaning  purposes. 

4.  COST  ANALYSIS:  A cooperative  cost  analysis  for  installing  the  standard* 
foam  system  and  the  spray  able  ML-SD15  naterial  in  360  inch  donas  is  presented 
below.  In  addition,  a comparison  is  made  between  the  estimated  (reference 
(k))  and  actual  coats  of  installing  the  M-SD1S  formulation. 


otton  onl 


4500  lbs  Ottowa  sand  at  $S. 00/100  lbs 
450  lbs  tockfomn  Part  A-CA620T  at  $2. 00/lb 
225  lbs  lock foam  Part  B-CA620R  at  <2. 00/lb 


Total  material  cost 


Labor  cost 


- days  at  $33/day 

- days  (overhead)  at  $21/day 


Total  Costs 


to  botto 


Material  cost 

A-SD15  naterial  at  $0,33/lb  plus  cost  of  solvents  and  miscellaneous 
terial  for  cleaning  equipment:  Estimated  Actual 


Man  - days  at  $33/day 


Man  • days  (overhead)  at  121/day 


TfBb 
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ar  done 


■LH3DBI 


foraulati 


w.yun'.Ti. 


f mu  srreMcra  ■ mm  pti  et~»  -Ti  4 rrm  vtt  » < 


Material  coat 


ML-SD1S  aaterial  at  $0. 33/lb  plus  cost  of  solvents  and  niscellaneous 
■ate rial  for  cleaning  equipment.  Estiaated  Actual 

IS — SST  IE — 5>st 

TOs  HBb  TVTo  Trsr 


Labor  Cost 


Man  - days  at  $33 /day 


Estiaated 
days  cost 
vT  "TOs 


Man  - days  (overhead)  at  $21/day  11  $231 


Total  labor  cost 


Total  Cost 


Actual 
days  cost 

nr*  wt 

14  $294 


$1141 


d.  A comparison  of  the  cost  of  installation  of  the  M.-SD1S  fomulatioa 
Tarsus  the  saad*foaa  system  indicates aaariof  .of  $1,034  in  the  case  of  one 
done,  and  $866  in  the  case  of  the  second  done,  when  using  the  sprayable 
ML-SD15  aaterial . 

e.  Besides  the  cost  advantage,  it  is  also  important  to  note  that 
the  additional  aaterial  coverage,  resulting  fron  the  ability  to  spray  the 
ML*S01S  foraulation  on  Vertical  surfaces,  will  result  in  inp roved  vib ration 
damping  characteristics  in  ships*  donas. 

$.  CONCLUSIONS 

^The  ML-SD1S  Vibration  danping  fomulation,  a developnent  of  the  Applied 
Science  Laboratory,  was  successfully  sprayed  on  to  the  bottoas  and  "non- 
window"  vertical  surfaces  of  the  interiors  of  two  360  inch  sonar  doaes. 

On  the  basis  of  the  experiences  of  the  Laboratory  with  the  vibration 
damping  characteristics  of  Viscoelastic  aatcrials,  it  is  expeetdd  that 
the.  following  advantages  will  be  obtained  by  the  application  of  the 
spsnyable  M.-SD1S  aaterial  in  lieu  of  the  conventional  sand-foaa  system 

a.  laproved  dating  effectiveness-  Improvement  in  sonar  efficiency  be- 
cause or  superior  vibration  deeping  characteristics  of  the  ML-S01S  foraulation, 
particularly  over  the  frequency  range  fron  3,000  cpe  to  11,000  cps,  and 
because  of  the  additional  coverage  achieved. 

b.  Lower  coat  - Substantial  cost  savings  in  application  (approximately 
$1,000  per  donejaad  naintenance. 

V 
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e*  lyroved  water  resistance Resistant  to  prolonged  eater 
">lMi0,5i  thereby  eliminating  corrosive  degradation  In  sprayed  areas. 


surfaces 


J>dt.  l^rpvad  application  procaferes.  - Ease  of  application  over  curved 
**•  ln  corners,  and  between  closely  spaced  structural  members  .N 


accordance 


F*.M,?.jlj*it*Td*nt  * Sclf-axtiaaushlne  characteristics. in 
l*nce  with  ASTM  Mthod  D-635.  > 


ilgypyod  adhesion.-  Excel  lent  adhesion  to  prftned  or  morlmtd 
steel  surfaces  d^ac^  to  shock) and  heavy  vibrations. 

Lower  weight  - Substantial  reduction  in  the  overall  weight  of  the 
done.  »\ 


damped  done.* 

6.  FUTURE  WORK 


Future  work  in  this  program,  directed  towards  reducing  sonar  self- 
noise in  the  ASM  program  to  increase  sonar  capability,  will  include: 

a.  Further  development  of  the  ML-SD15  formulation  and  spray  equipment 
to  achieve  greater  cost  savings  and  improved  application  procedures. 

b.  Investigation  of  the  feasibility  of  using  the  sprayable  ML-SD1S 
formulation  in  those  shipboard  applications  where  other  types  of  vibration 
refection  materials  are  presently  being  installed. 

c.  Development  of  acoustically  transparent  materials  in  order  to 

coapletely  cover  the  interior  sonar  surface  without  restricting  sound  trans- 
mission. * 


d.  Determination  of  the  characteristics  of  the  ML-SD1S  formulation' 
under  conditions  of  deep  submergence  for  possible  application  in  deep- 
diving submarines. 

e.  Participation  in  sea  trials  of  both  the  USS  RICH  and  the  USS 
MAC  KENZIE  (October  or  November  1965)  in  order  to  determine  the  daaping 
effectiveness  of  the  ML-SD15  material  and  also  to  determine  differences 

in  sonar  characteristics  attributable  to  differences  in  the  extent  of  coverage 
in  the  two  donas,  as  described  in  subparagraphs  e (4)  of  paragraph  5. 


i — ii  ncipfwrtfiifiTi  arru^M  3Baff?*i  i ififrl  r ili^ifiiiil^yiriiT^ 
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Formal  ation  of  ML-SD15  Spray  able 
Vibration  Dashing  Material 


Notes:  (1)  Shell  Cheaical  Co.,  New  York  20,  N.Y. 

" (2)  General  Mills  Inc.,  Kankakee,  Illinois 

(3)  to he  and  Haas  Co. , Special  Products  Div. , Philadelphia,  Pa. 

(4)  Koppers  Co.,  Inc.,  Tar  Products  Div.,  Pittsburg,  Pa. 

(5)  City  Cheaical  Corp.,  New  York,  N.Y. 

(6)  George  Pattinos  Sand  Co.,  Bala  Cynvood,  Pa. 

(7)  Cabot  Corp.,  Boston  10,  Mass. 

(8)  Axel  Plastic  Research  Laboratories,  L.I.C.,  N.Y. 
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Vibration  Daaping  and  Stability 
Characteristics  of  ML-8B15  Fonulation 


A.  Vibratio 


cteristi.es* 


ins 


10.750 


*Disc  Method 


teristics 


Plane  retardant 

Resistant  to  salt  water  inaersion 
Resistant  to  jet  fuel  (JP-5)  ianersion 
Good  adhesion  to  prftned  and  mirtnad  surfaces 
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